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Abstract 
 
The aquatic environment takes up the contaminants, often immobilises them in sediments and renders them in time 
the geological substratum with or without modification of the sediment biochemistry and/or can be taken up by plants 
that contribute significantly to existing or newly introduced behavioral toxicity potential or existing metals. The sampling, 
processing and preservation of sediment samples in order to determine the content of metals was based on the appropriate 
standards. The two water monitoring sections, upstream and downstream of the studied area, highlighted the Cd 
concentrations on the basis of which the level of contamination was established, which was subsequently confirmed and 
justified by the loading of these parameters in the sediment. 
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1. Introduction 
 
The contamination of the aquatic environment 
and implicitly of the emerging vegetation, with the 
heavy metals from the mined activities, brings 
irreversible damage to the ecosystems, by 
diminishing the species diversity and their 
abundance, but also by their reduced possibilities of 
restoration.  
The aquatic environment takes up the 
contaminants, often immobilises them in sediments 
and renders them in time the geological substratum 
with or without modification of the sediment 
biochemistry and/or can be taken up by plants that 
contribute significantly to existing or newly 
introduced behavioral toxicity potential or existing 
metals [1 ]. 
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The uptake of sediment metals into the plant 
structure differs according to the species, the level 
of tolerance of the plant and, implicitly, the bio-
accumulative properties, the type and nature of the 
metal, whether essential or non-essential, its degree 
of bioavailability or cumulative or singular effect 
[1, 3]. Concentrations of plant metals are controlled 
by the amount present in the sedimentary substrate, 
availability in the root area, and the ability of plants 
to absorb, transport and accumulate the types of 
metals [4].  
The absorption of the metal is also controlled 
by the physical properties of the soil, such as pH, 
cation exchange capacity and organic matter [4, 5]. 
This study included the analysis of the Lapus River 
in the upper part of its basin on a section between 
Baiut and the Bloaja Avarii decantation tailings, 
where the impact of the mining activity was most 
relevant in the period between 2016 - 2017.  
The purpose of this study was to identify the 
accumulations of cadmium in sediments collected 
at the level of the experimental site between 2016 
and 2017 on four sampling sections. 
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2. Material and Method 
 
The sampling, processing and preservation of 
sediment samples in order to determine the content of 
metals was based on the SR EN ISO 11464: 1992 
standard - Soil quality. Sample preparation for 
physico-chemical analysis and SR EN ISO / DIS 
11466: 1994- Soil quality. Mineralization of metals 
with royal water. 
The sampling was done to determine a pattern 
of how the Pb, Ni, Cd concentrations change with the 
impact of the sources of contamination, in the case of 
emerging vegetation the three campaigns had 
different targets. 
Experimentation was carried out in the Water 
Quality Regional Laboratory of the Somes Tisa 
Water Basin Administration for Sediment Testing 
and the Chemistry Laboratory of the USANVCluj 
Faculty of Agriculture for vegetation samples. 
Mineralization was carried out with equipment 
consisting of a mineralization plant comprising 6 
flasks with a capacity of 250 ml, each with a bubble 
uplift and a heating system (electric cooktop). 
Determinations were performed by inductively 
coupled plasma optical emission spectrometry, ICP-
OES Perkin-Elmer Optima 5300DV. 
 
3. Results and Discussions 
 
For cadmium, in all sampling sections there is 
a trend of concentration increase in the three 
sampling campaigns, influenced by the pH variation, 
in the sense of water acidification, from section 1 to 
section 4, as shown in Fig. 1. 
Referring to "total acidity," as defined by Kelly 
(1988), namely calcium carbonate content, as an 
element that provides more accuracy than pH, the 
variation in metal concentration is directly 
proportional to pH and CO3
-, ie pH ↑, CaCO3 ↑, Cd ↑, 
Pb ↑, Ni ↑. Specifically, the recorded values for 
CaCO3 (total hardness) show an increase from 50-60 
mg/L at the Black White Spring at about 200 mg/L at 
the Romanian Lapus, while the pH has an 
insignificant increase enrolling around of 7.3-7.4. 
The maximum values for Cd were recorded in 
section 2 downstream of mine water discharge in all 
3 sampling campaigns, with the highest value being 
at 17.49 mg/kg in the 3rd campaign. The lowest value 
was recorded in the first reference section of 1.6, ie 
1.6 mg/kg, as in this section the lowest values of this 
parameter were recorded. 
The obtained results clearly indicate that the 
dominant influence of the anthropic activity is 
obvious to the lithogenic one for both Cd and the 
other determined parameters. On the other hand, by 
analyzing sediment loads in Cd in reference section 
1, there is a linear increase in concentration over the 
three campaigns, probably mainly determined by 
lithogenic diffuse sources. 
The assessment of the intensity of historical 
pollu- tion of sediment metals can be done on the 
basis of the geoaccumulation index (Igeo), which is 
defined as the logarithm between the given metal 
concentration in the Mesed sediment relative to its 
concentration in the Meref reference zone.  
According to the assessment, the 
geoaccumulation index recorded the highest value of 
1.68 in Section 2, in the first campaign indicating the 
framing in the 1-2 range corresponding to the 
"moderate intensity of the pollution". 
As a result, for Cd it becomes evident that the 
major impact is generated by the untreated mine 
clearance in the Lapus River and this is well 
evidenced by the concentrations measured in the 
sediment in section 2.  
For the following sections, the 
geoaccumulation index for Cd is maintained in the 
same interval indicating moderate intensity of 
pollution, so it can be concluded that the impact in 
Section 2 is translated to the following downstream 
sections and is maintained at the same level by the 
additional input from the TMF neecologizat. 
The redox potential of the sediment-water 
system exerts control over the chemical association 
of cadmium in the particles, where pH and salinity 
affect the stability of its various forms. In the anoxic 
environment, almost all of the cadmium particles are 
complexed with insoluble or sulphated organic 
matter. CdS has extremely low solubility in reducing 
conditions which makes cadmium bioavailability 
decrease. In an acidic environment, transformation of 
insoluble CdS into hydroxide or carbonate, much 
more mobile and potentially bio-available. 
Also, in the context of mining rivers, cadmium 
was the most mobile and potentially bio-available 
and was mainly captured by non-degraded carbonate 
minerals, organic and iron oxide and manganese 
oxide minerals. 
Increasing chlorine levels in water tends to 
increase the formation of chlorinated complexes, 
which would reduce the adsorption of cadmium into 
sediments, thus increasing cadmium mobility and 
lowering the dissolved Cd2+ concentration and 
bioavailability. Analyzing the quality data for 
chlorides in the White Black Spring and the 
Romanian Lapus sections, there is a slight increase in 
their level (14 mg/L/ 22 mg/L), which induces the 
idea of reducing the bioavailability of Cd in section 
4, as it turns out in 2 of the 3 campaigns. 
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Figure 1. The evolution of the Cd (mg/kg) in sediment samples harvested from the experimental site,  
during 2016 - 2017 
 
 
 
The alluvial transport from upstream to 
downstream was influenced by the flow rate that had 
an effect on the cadmium concentration fluctuation in 
the sediment by dislocating its upper layer, namely: 
if in the first campaign the flow velocity was modest, 
this being realized in a dry period, the recorded flows 
being 0.018 - 0.225 mc/s, Cd concentration increased 
after the first impact, diminished with the confluence 
of the Strambu Baiut affluent, then increased with the 
second impact and then diminished the concentration 
in the absence of other pressures, in the next two 
campaigns, the pattern changed due to the increase of 
the flow, 0,34 - 1,577 mc/s, which trained the 
sediment and generated another structure and 
composition of the alluvial substrate. 
Sampling campaigns revealed that section 2 
captures the impact of mine waters, which is the most 
significant reported Cd take-up in the sediment, much 
more relevant than the impact generated by tailings 
and plowing on the pond, as discussed in Section 3.  
Also, the cumulative effect of the two 
significant pressures, mine waters and decay pond, 
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from the prism of Cd concentration in the sediment, 
is felt in Section 4, at a level higher than that found 
in Section 3, in two of the three campaigns. 
 
 
 
 
4. Conclusion   
 
 
The two water monitoring sections, upstream 
and downstream of the studied area, highlighted the 
Cd concentrations on the basis of which the level of 
contamination was established, which was 
subsequently confirmed and justified by the loading 
of these parameters in the sediment.  
Low sediment concentrations were recorded 
for Cd in section 2 downstream of mine water 
discharges into the Lapus River, the contamination 
trend being transferred to Section 4. 
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